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1. ONINC HABYAJIBHOI JUCIUILITHA

HaiimenyBaHHs
NOKA3HHUKIB

P03l'[0)1i.11 IroiMH 32 HABYAJbHHUM IIJIAHOM

Henna ¢popma
HaBYAHHSA

3aouna popma
HaBYaHHS

Kinekicts kpenutiB EKTC — 4

Pik nigroroBku:

3aranpHa KiAbKIiCTb roauH — 120 2 2
KinbkicTs MOyITIB — 2 Cewmecrtp:

4 4
TI/I)KHGBI/IX"FOILI/IH Jlexuii:
JUTSL IEHHOT (hOpMU HaBYAHHS:

26 10

ayauTOpHUX — 48T0/1.

CaMOCTIHHOT po0OTH CTyAeHTa — 72T01.

[IpakTuyHi (ceMiHapChKi):

22 4
CawmocriitHa poboTa:
Bua miacyMKOBOro KOHTPOITIO: €K3aMEeH
72 106
Bcroro:
dopmMa I1iJICYyMKOBOT'O KOHTPOJIIO: yCHA
120 120




2. META HABYAJIBHOI JUCHUTJITHA

MeTor0 BUBYEHHS HaBYajdbHOI AMcUUIUIIHUM «CydacHi creuiaiai3oBaHi MICBKI 1HXXEHEpHI
Mepexi» € HaOyTTda 3m00yBayamMu mepmioro (OakaJiaBpChbKOTO) pIBHS BHUIOI OCBITH 0a30BHX
TEOPETUYHUX 3HaHb, YMiIHb Ta HAaBMYOK IIOAO MpH3HAYCHHs, Kiacudikaiii, OyJOBH, MPUHLUIIB
poOOTH Ta OCHOB NPOEKTYBAHHS CY4YaCHHUX CIICLIANI30BaHUX 1HXKEHEPHUX MEpeX Y MICBKOMY
CEepeloBMINI, a TaKoX PO3YMIHHA IX poxl B 3a0e3Me4YeHHI KUTTETISUIBHOCTI  MicTa,
eHeproe(eKTUBHOCTI Ta O€3MEKH.

VY nporieci BUBYEHHS TUCIUILIIHY 3100yBadi BUIIOI OCBITH TOBHHHI:

. 3aCBOITM  OCHOBHI  TOHATTS, TepMiHM Ta  Kiacu(ikalilo  Cy4acHUX
CrieliaTi30BaHNX MICHKUX THKEHEPHUX MEPEK;

. 3PO3YMITH pOJIb IH)KEHEPHUX MepexX y (PyHKIIOHyBaHHI MICBKOTO CEpeIOBHIIA
Ta 3a0e3ne4eHH] KOM(DOPTHUX YMOB IIPOKUBAHHS;

. 03HAOMMTHCSI 3 OCHOBHMMHU TPHHLMIAMH TOOYZOBH, NPOKJIAJaHHA Ta
B3aEMHOTO PO3TAIyBaHHs 1H)KCHEPHUX MEPEX Y TUIaHYBaJIbHIN CTPYKTYp1 MiCTa;

. HA0yTH HABHYOK UYHUTAaHHS CXEM IH)KCHEPHHX MEpeX, BHUKOHAHHS
€JIeMEHTapPHHUX 1H)KEHEPHUX PO3PaxyHKIB Ta aHAII3y MPOCTUX BapiaHTIB TEXHIYHUX PIIICHB;

. copMyBaTH YSIBJIEHHS [IPO Cy4acHI TEHIEHII PO3BUTKY IHKEHEPHUX MEPEK
(mmudpogizaris, Smart-rexHoJIOT11, eHeproeeKTUBHICTh, EKOJIOTIYHA Oe3IeKa);

. HABYHUTHCH 3aCTOCOBYBATM HaOyTi TEOPETHYHI 3HAHHS TMiJ 4Yac pPO3B’sI3aHHA
TUTIOBUX 3a/ad4, IIOB’s3aHUX 3 Opra”izamiero Ta (YHKIIOHYBaHHSM CIEIliali30BaHUX
IH)KEHEPHUX MEPEeX Y MICTi.

BinnoBimHO 10 OCBITHBOI MPOrpamMu, BUBUEHHSI TUCIUILTIHY cripusie popMyBaHHIO Y 3100yBadiB
BUIIOI OCBITH TaKMX KOMIETEHTHOCTEH:
3KO01. 3gaTHIiCTh 70 aOCTPAKTHOTO MUCTIEHHS, aHAII3Y Ta CHHTE3Y.
3K02. 3nanHs Ta po3yMiHHS OpeaMeTHOi 00acTi Ta mpogeciiiHol isIbHOCTI.
3K03. 3aaTHICTh CIIKYBATUCS IEPKaBHOIO MOBOIO SIK YCHO, TaK 1 MHCHMOBO.
3K04. 3naTHICTh CIIIKYBaTHCS 1HO3€MHOIO MOBOIO.
3K05. 3naTHicTh BUKOPUCTOBYBATH iH(pOpMaIiiiHi Ta KOMYHIKaLiHI TEXHOJIOTI].
3K06. 3naTHicTh 0 MOIIYKY, 00poOIeHHS Ta aHami3y iH(popMaIlii 3 pi3HUX IKepell.
3K07. HaBu4ku Mi>k0COOMCTICHOT B3aEMO/Iii.
3K08. 3naTHicTh CIIIKyBaTHCS 3 MPEACTABHUKAMU 1HIINUX MPOQECIHUX TPy PI3HOTO PiBHSL.
CKO06. 3gatHicTh 10 IHXUHIPUHTOBOI AisTBHOCTI y cdepi 00’ eMHO-TUTaHyBabHOTO OyAIBHUIITBA Ta
TJIaHYBaHHS MICBKHX TEPUTOPIN, CKIalaHHs Ta BAKOPUCTAHHS TEXHIYHOI JOKYMEHTAIII1.
CKO8. YcBinomieHHS TPUHIUITIB MPOEKTYBAHHS TEPUTOPIN MICT Ta IMOCENECHb.
CKO09. 3naTHicTh 3A1HCHIOBATH OpraHi3allilo Ta KePiBHUITBO NMPOQECIiiHUM pO3BUTKOM OCI0 Ta TPpyI y
cdepi apxitekrypu, OyTiBHUIITBA Ta MicTOOY IyBaHHS.
CK12. 3HaHHs NpUHIUIIB NPOEKTYBAHHS MICHKUX TEPUTOPi Ta 00’ €KTIB IHPPACTPYKTYPH 1 MiCHKOTO
rOCIOJapCTBa.

3. MIEPEJIYMOBH JJ151 BABUEHHS HABUAJIbHOI JUCLUILIIHUA

[TepenymoBaMu BUBUYEHHSI HaBUaIbHOI auctuiuiiHk «CydacHi crieriaaizoBaHi MiChbKI 1H)XKEHEpHI
MEpEeKi» € OTIaHyBaHHS TakuxX HaBuaapbHUX Auctuiuiid (H/I) ocBitHbo1 mporpamu (OIN):
OK 15. YrpumanHst MicbKoi 3a0y7I0BH Ta MIChKI 1H)KEHEPHI CITOPYIH
OK 19. MicbKka eKoJjorist
OK 20. BogomnocrauyaHHs Ta BOIOBIABEICHHS



OK 21. TemnorazonocradaHds Ta BEHTHIIALIA
4. OYIKYBAHI PE3YJbTATHN HABUAHHS

BianoBigHo 10 ocBiTHBOI mporpamu «CydacHi CIeliagi3oBaHi MIChKI 1H)XXEHEPHI Mepexi»,
BHUBUYCHHSI HABYAJILHOT JUCIUIUTIHA MMOBUHHO 320€3MEUUTH JOCSTHEHHS 31100yBayamMH BHINOI OCBITH
TaKuX MporpaMHux pe3ysbrariB HaBdaHHs (ITPH):

IIporpamHi pe3yjibTaTH HABYAHHS HIudpp IPH
3acTocoBYyBaTM OCHOBHI Teopii, Meroaum Ta mnpuHOMIK Matematnyaux, | PHO1

IPUPOJITHUYMX, COLIAIbHO-TYMAHITAPHUX Ta €KOHOMIYHHX HAyK, CydacHl MOJEIIl,
METOJIM Ta IMPOrpaMHi 3aco0M MIATPUMKH HPUUHATTS PIIIEHb A PO3B’sI3aHHS
CKJIaJTHUX 3aj1a4 OyIBHUIITBA Ta ITMBUIBHOI 1H)KEHEPIi.

[IpoexTyBaTH Ta  peani3oByBaTH  TEXHOJOTIYHI  mpouecu  OyxaisensHoro | PHO04
BUPOOHMIITBA, BAKOPUCTOBYIOYH BIJMOBiIHE 00JagHAHHs, MaTepialid, IHCTPYMEHTH
Ta METOJTH.

BuxopucroByBatr Ta po3poOisATH TEXHIUYHY JTOKyMEHTalilo Ha ycix cragisx | PHOS
XKUTTEBOTO ITUKITY OyAIBEIBLHOT MPOIYKITIi.

3acTocoBYBaTH CydacHi iH(POpMaIIiifHI TEXHOJIOTI 71 po3B’si3aHHs iHkeHepHuX Ta | PHO06
YIOPaBIIHCHKUX 3a7a4 OYIIBHHUIITBA, IHUBUIHHOI 1HXKEHEpii, MJIaHyBaHHS MiChKHX
TEePUTOPIi.

BukonyBatu 30ip, iHTepmperaiir0 Ta 3acTOCYBaHHS HIaHuWX, B Tomy uwmcii 3a | PHO7
paxyHOK MOMIYKY, 00poOKu Ta aHami3y iHpopMaIlii 3 pi3HUX JKepell.

[TpoekTyBaTn OyaiBeNbHI KOHCTPYKINi, OymiBmi, criopynau, iHxeHepHi mepexi Ta | PH09
TEXHOJIOTI4HI TpoIecH OyiBeTbHOr0 BUPOOHUIITBA, 3 YpaxyBaHHSM 1HXKEHEPHO-
TEXHIYHUX Ta pecypco3depirarounx 3axojiB, 0e30ap’epHOro mpocropy, NpaBOBUX,
COIANIbHUX, EKOJIOTIYHUX, TEXHIKO-eKOHOMIUYHUX IIOKa3HHMKIB, HAyKOBUX Ta
eTUYHHMX AaCIMEKTiB, 1 Cy4acCHMX BHMMOI HOPMATHMBHOI JOKYyMEHTAIlii, YaCOBUX Ta
IHIIUX OOMEXeHb, y cdepi apXiTeKTypu Ta OyIiBHHUIITBA, OXOPOHH JOBKIJUIA Ta
Oe3nexu mpari




OuikyBaHi pe3yJbTaTH HaBYaHHS, SKI MMOBMHHI OYTH JOCSATHYTI 3700yBadyaMu OCBITH TICTIS
OTIaHYBaHHS HaBUAIbHOI qucHMILTIHA «CydacHi crieniaai3oBaHi MiChKi iH)KEHEPHI MEPEXi»:

OuikyBaHi pe3yJIbTaTH HABYAHHS Hudp ITPH
3acTOCOBYBAaTH MaTEeMaTW4Hi, IPUPOAHMYI Ta IHXKEHEpHI mpuHUMNM s ananizy | PHO1

po0OTH €IEMEHTIB 1HKEHEPHUX Mepex. BukopucToByBaTH T€OPETUYHI 3HAHHS JUIS
PO3yMIHHS MPUHITUITIIB POOOTH CyHYaCHHX CITEIIali30BaHUX 1H)KEHEPHUX MEPEK

3acTOCOBYBATH 3HAHHS B IPOEKTYBaHHI TEXHOJOTIYHHUX IPOLECIB PHO04

3nificHroBatn  30ip, aHami3 Ta IHTEpHpETalil0 TeXHIYHUX AaHuxX (martuwku, | PHO7
BHUMIPIOBAHHS, TACIIOPTHU3ALIIS MEPEXK).

BukopucroByBatn cydacHi iHpopmariiiai texnonorii  (CAD, GIS, 3D- | PHO06
MOJIeTIOBaHHs, HU(POB1 MIaTGOPMH) IS aHANI3y Ta MPOEKTYBAHHS 1HXXKEHEPHUX
MEpEeK.

Yuratu, ckiiagaTi i 3aCTOCOBYBAaTH TEXHIUHY JOKYMEHTallllo, cxeMu iHxeHepHux | PHOS
MEpE’K Ta MPOEKTHI PIILIEHHS.

BukonyBatu 0a30Bi po3paxyHKH HapaMeTpiB iH)KeHEepHHUX Mepex (rigpasmiuyni, | PH09
TEIUIOTEXHIYH1, €IeKTPOTEXHIUH1).

5. 3ACOBH JIATHOCTHUKHU TA KPUTEPIi OIITHIOBAHHSI
PE3YJIbTATIB HABUHAHHA

3aco0u OLiHIOBAHHS TA METOM IEMOHCTPYBAHHS Pe3yJIbTATIB HABYAHHS
3acobamMul OIIHIOBAHHS Ta METOJIAMHU JEMOHCTPYBaHHS Pe3yJbTaTiB HaBYAHHS 3 HABYAILHOL
IUCLUIUIIHYA €
- TpaKTUYHI poOOTH;
- TeCTH;
- MHCHMOBAa KOHTPOJIBHA POOOTA.

@opMH KOHTPOJIIO Ta KPUTePii OLiHIOBAHHSA pe3y/bTAaTiB HABYAHHSA
®opMH TOTOYHOTO KOHTPOJIIO: OMUTYBAHHS 1 IEpEBipKa MPaKTHUYHUX POOIT
dopma MOTYIBHOTO KOHTPOJIIO: IIMCHMOBA MOJTyJIbHa KOHTPOJIbHA po0OTa

dopma miICyMKOBOTO CEMECTPOBOTO KOHTPOJIIO: €K3aMEH

Po3noain 6aniB, fiki oTpuMy10TH 3100yBa4i BUIIOI OcBiTH (MOAY./Ib 1)

IloTouHe oniHIOBAHHS TAa camMoCTiiiHa podoTa Monyanna
KOHTPOJIbHA Cyma

podoTa

Tl T2 | 3| T4 | 15 | T6 | 17 | T8 | T9 | TI10
5 5 5 5 5 5 10 10

50 100

Tema 1. Mepexi qucneTuepusaliii Ta aBTOMaTU30BAHOTO YIIPABIIHHS MiCBKOIO IHQPACTPYKTYpPOIO
Tema 2. TenexomyHikarliiiHi Mepexi micta (orntoBojiokoHH1, 5SG, LoORaWAN)
Tema 3. Mepeski TEXHOJOTTUHOTO 3B 3Ky Ta Mepeayl JaHuX Ui 00'€KTIB KpUTHUHOT IHQPACTPYKTypH



Tema 4. Mepexi BifeoHars1y, 0€3MeKr Ta CUCTEM KOHTPOJIO TOCTYITY

Tema 5. IlpoTumnosxexHi iHKeHEPHI Mepexki MICBKUX TEPUTOPIi

Tewma 6. CnerianizoBaHi MepeKi MOHITOPUHTY CTaHy MOBITPS, BOAM, ITyMY Ta JOBKUIISA

Tema 7. ImxeHepHi Mepexi a7 iHTenekTyansHoro Tpancnopry (ITS)

Tewma 8. [THeBMOTpaHCTIOPTHI Ta BAKyyMH1 CUCTEMU TIEPEMIIIICHHS BiIXO/IIB

Tema 9. Mepexi crienialbHOTO €JIeKTPOKUBIICHHS 1 pE3ePBHOTO €Hepro3ade3nevyeHHs

Tewma 10. ITigzemHi iHKEHEPHI TyHEN1 Ta CTeIiai30BaHi KOJEKTOPH KOMIUIEKCHOTO MTPU3HAYEHHS

Po3noain 6aniB, siki 0oTpuMy0TH 3100yBa4i BHIIOI OCBiTH (MOAY.Ib 2)

TloTo4yHe OLIHIOBAHHSA TA CAMOCTIiiHA Monyaua
KOHTPOJIbHA Cyma
pobota pofora
T11 T12 |TI3| T14 | T15 |TIl6 50 100
5 10 10 10 10 5
Tema 11. Smart-ceHcopHi Mepexi Ta loT-iHdpacTpykTypa micta
Tema 12. Hudposi miiaTdopmu yrpaBiIiHHS CENiaTi30BaHUMH 1HXKECHEPHIMH MepeKaMu
Tewma 13. KibepOe3reka MiCbKHX CITeIialli30oBaHUX 1HKEHEPHUX CUCTEM
Tema 14. Hudposi ABIMHUKH CTIeLiaTi30BaHUX MEPEK
Tewma 15. [mkeHEepHI MepeKi BUCOKOI CTIMKOCTI: aHTUPHU3UKOBI Ta KPU30B1 PIIICHHS
Tema 16. IaTerparis crienianizoBaHuX Mepex y koHmerniito Smart City
OuiHBaHHA OKpPeMHUX BUAIB HABYAJIbHOI POOOTH 3 IMCUMILTIHA
Bun aissibHOCTI 3706yBaya Moayap1 Monyan2
BHIIOI OCBITH Kinbkicts Ma‘(g:n“f;‘:;i;‘;‘:;‘cn’ Kinbkicts Ma“g:ﬁ:?‘;;;;‘;i‘;‘;“’“’
[TpakTruHi (ceMiHapChKi) 5 25 4 25
3aHATTS
[TucemoBe TECTYBAHHS IIPH 1 10 1 10
TEMaTUYHOMY OI[IHIOBaHHI
[Ipe3enTanis 1 15 1 15
MopnynpHa KOHTPOJIbHA 1 50 1 50
poboTta
Pa3zom 100 100

Kpurepii oniHioBaHHSI MOAYJIbHOI KOHTPOJILHOI po00TH

Koxxna wmomynpHa KOHTpOJdbHA pPOOOTa OIIHIOETHCS y S50-0anpHIN  mmkami. MoaynbHi
KOHTPOJIBHI pOOOTH MPOBOAATHCSA y BUTIISAL TecTyBaHHs (20 muTaHb, HA AK1 € 4 BapiaHTH BiJAIOBIII,
OJIMH 3 SIKUX MPaBUIBHUIN) YU MHUCHMOBO1 pOOOTH (2 TEOpeTUYHI MUTaHHS Ta | MIPaKTHUYHE).

KpuTepii oniHIOBaHHS MiICYMKOBOI0 CeMeCTPOBOI0 KOHTPOJIIO

[TizcyMKOBHIA CEMECTPOBHI KOHTPOJb MPOBOMUTHCS y BHUTISNAI MHUCBMOBOI POOOTH, sKa
CKJIQ/IAETHCS 3 TPHOX MMHUTaHb: TBOX TCOPETUIHHUX Ta OJHOTO MPAKTHYHOTO (BUKOHAHHS KPECICHHS a0
BUpIIIEHHS 3a/1a41). PoOoTa omiHioeThes 3a HamionanbHO!0 Ta ECTS mikanoro.

Orinka BiAMIHHO (A) BHCTaBISIETHCS, KOJIU CTYACHT Ja€ aOCONMIOTHO MpaBUIIbHI BiAMOBIAI HA

TEOPETUYHI MUTAHHS 3 BUKIAJACHHSIM OPHUTIHATHHUX BUCHOBKIB, OTPUMAHUX Ha OCHOBI MPOTPaMHOTO,



JOJJaATKOBOTO Martepialy Ta HOPMAaTUBHUX JMOKyMEHTIB. [IpW BHKOHaHHI NPaKTUYHOTO 3aBJAHHA
CTYACHT 3aCTOCOBYE CHCTEMHI 3HAaHHA HaBUAJIbHOTO MaTepiany, IepeadadeHi HaBYaIbHOIO
MIPOTPamoIo.

Ouinka no6pe (B) BuctaBisieTbes CTYEHTY, SIKUM MTOBHICTIO PO3KPUB TEOPETUYHI MUTAHHS Ha
OCHOBI TPOTPaMHOTO Ta AO0JaTKoBoro marepiamy. Ilpu BUKOHAHHI MPAKTUYHUX 3aBAAaHb CTYAEHT
3aCTOCOBY€E y3arajabHEHi 3HAHHsI HABUAIBHOT'O MaTepialy, nepeadaueHi HaBYalIbHO MPOTrpaMoro.

Ominka no6pe (C) BUCTaBIAETHCS CTYIEHTY, KM MOBHICTIO PO3KPUB TEOPETHYHI MUTAHHS, a
MPOrpaMHUN MaTepiajl BHKJIAJEHO Y BIAMOBITHOCTI M0 BUMOr. [IpakTWdHI 3aBIaHHS BUKOHAHI B
LJIOMY MPAaBWIBHO, aJIe MAaIOTh MICIIe OKPEMi1 HETOYHOCTI.

Omuinka 3an0BinbHO (D) BHCTaBNsA€THCS, KOMU CTYAEGHT PO3KPUB TEOPETHYHI MHUTAHHSA, MPOTE
IIPU BUKJIQJCHHI IPOrpaMHOIO MaTepially JOMyIIeHI OKpeMi MOMHIKU. IIpyu BUKOHAHHI NMPaKTHYHUX
3aBJlaHb CTYJIEHT TPHUITYCKAETHCS IMOMMJIOK, 33 PaxXyHOK HEIOCTaTHHOTO PO3YMIHHS IMPOrPaMHOTO
Marepiany.

Ouinka 3anoBiibHO (E) BHCTaBIs€THCS, KOJNM CTYIEHT HEMOBHICTIO PO3KPUB TEOPETUYHI
MUTaHHS, BIAMOBib MICTUTh CYTT€BI MOMWIKU. [lpu BUKOHAHHI MPAKTUYHUX 3aBAaHb CTYACHT
MIPUITYCKA€THCS 3HAYHMX TIOMUJIOK, @ BUKOHAHHS 3aBJJaHb BUKJIIMKAE 3HAYHI TPYAHOILI y CTYCHTA.

Ouinka He3an0BUIbHO (FX) BUCTaBISETHCS CTYJIEHTY, SIKUH HE PO3KPUB TEOPETUYHI MUTAHHS 1
HE MOXXE€ BHUKOHATH MPAKTU4YHI 3aBAaHHA. SIK MpaBUJIO TaKWil CTYJEHT BUSBISE 3JATHICTH 0
BUKJIQ/ICHHS JTyMKH JIMILIE Ha €JIEMEHTapHOMY PiBHI.

Ominka He3anoBinbHO (F) BHCTaBIA€THCS CTYICHTY, SIKMH HE BHKOHAB HABYAIBHY MpPOTpamy
abo sKMiich eleMeHT ii CKJIaJoBOi, Mae (parMeHTapHi 3HAHHS, SKI HE JIO3BOJISIIOTH PO3KPUTHU
TEOPETUYHI MUTAHHS 1 BUKOHATH MPAKTUYHI 3aBAaHHA. Takuil CTyJIeHT HE MOXXE BUKIACTH CBOIO
JTYMKY HaBiTh Ha €J€MEHTapHOMY PiBHi.

3a pe3ynbTaTaMH KOHTPOJIO 3HAHb CTYACHTIB, JO3BOJSETHCS BHCTaBICHHS €K3aMeEHaI[iiHO1
oriHku (6€3 MiJCYMKOBOTO ICIIUTY) — «BIAMIHHOY», «I00pe», Ta «3amoBiibHO». CTYyACHT Mae MpaBo

TIIBUIIATH OIIIHKY, CKJIAJal0uH 1CITUT.

HIkanaa ouinoBanusa: Hamionajarua ta ECTS:

Cyma GauniB 3a O11iHKa 3a HAIlOHAJIBHHOO IIIKAJIIO0
BCi BUJU Orinka Jns exk3aMeHy, KypCOBOTO
HaBYaJIbHOT ECTS MPOEKTYBaHHS, PAKTUKH Jns 3amiky
JUSITBHOCTI
90-100 A BIZIMIHHO
82-89 B noope
74-81 C 3apaxoBaHoO
64-73 D 3aJI0BLTHHO
60-63 E
35-59 FX HE3a/I0BUTHHO HE 3apaxoBaHO







6. MIPOT'PAMA HABYAJIbHOI JTUCIUILITHU

6.1. 3MicT HABYAJIBLHOI JMCHHUILIIHNA
MOJIVJIb 1. Cy4acHi crniemiaiizoBaHi MiCbKi 1H)KEHEPHI MEPExKi
Tema 1. Mepexi nucreryepusallii Ta aBTOMATH30BAHOTO VYIPABIIHHS MICHKOIO
1HDPACTPYKTYPOIO
1.1. IlpusnavyeHHs aucneTyepu3aiii
1.2. CtpykTypa aBTOMaTH30BaHuX cucteM ymnpasiiaas (ACY)
1.3. Tunu naHux Ta TeIeMeTpis
1.4. CeHncopHi MepeKl MOHITOPUHTY
1.5. LlenTpanizoBaHi Ta J€UEHTPaAII30BaHl CUCTEMU
1.6. lucneruepusaiiisi iH>KEHEPHUX MEPEXK
1.7. IlepeBaru Ta ooMexxkenHst ACY

Tewma 2. TenexomyHikauiiiHi mepexi micra (ontuka, SG, LoORaWAN)
2.1. CTpyKTypa MiCBKHX TE€JIEKOMYHIKAIIIHHUX MEpexK

2.2. ONTOBOJOKOHHI MEPEXKi

2.3. Mepexi 4G-5G

2.4. LoRaWAN ra iamii loT-nporokonu

2.5. Ilepenaya manux Uit MIChKOI iIH(DpacTpyKTypH

2.6. BuMoru 10 mpoKJiagaHHs TeIeKOMYyHIKaIlii

2.7. Ilpuknaau 3aCTOCYBaHHS B MICBKHX CHCTEMax

Tema 3. Mepexi TEXHOJOTIYHOIO 3B’SI3Ky Ta mepenayl JaHuX s 00'€KTiB KPUTHYHOI
1H(DpaCTPYKTypHu

3.1. IIOHATTS TEXHOJIOTIYHOTO 3B’ SI3KY

3.2. Mepexi nepefadi JaHUX JIJIs1 eHEPreTUKHU Ta BOJAOKAHAJB

3.3. 3akputi Mepexi 3B’ S3Ky

3.4. IIpotokoyu Oe3neKu

3.5. HaniliHICTh 1 pe3epByBaHHs

3.6. IaTerpaiiist 3 MiCbKIMHU CUCTEMaMH

3.7. Kputnuna iHppacTpyKTypa Ta BUMOTH

Tewma 4. Mepexi BifiecoHAr sy, OS3MEKH Ta CUCTEM KOHTPOJIIO TOCTYIY
4.1. CTpyKTypa CUCTEM BiJIEOCTIOCTEPEIKEHHS

4.2. Tunu xaMep Ta CEHCOPIB

4.3. CepBepu 30epiraHHs TaHUX

4.4, InTenekTyalbHa aHATITUKA BIJEO

4.5. Mepexi 1sl CUCTEM KOHTPOJIIO AOCTYIY

4.6. InTerpartis 3 NOJIII€IO Ta CIyX0amMu O€3MeKn

4.7. ETU4HI Ta MpaBOBI aCMEKTH

Tema 5. IIpoTunoxexxHi iHXKEHEPHI MEPEK1 MICBKUX TEPUTOPIH
5.1. Tunu noxexXHUX MEpEx

5.2. T'igpanTHi cuctemMu

5.3. ABTOMaTH4HI MOKEKOTaCUIbHI YCTAaHOBKHU



5.4. BojsiHi, ra30Bi Ta MOPOIIKOBI CUCTEMHU

5.5. JlaTuuKy Ta CUTHAII3aIlis

5.6. IToxxexxH1 pe3epByapu

5.7. Bumoru 10 IpO€EKTYBaHHsI Ta €KCILTyaTallii

Tema 6. CrernianizoBaHi Mepeki MOHITOPUHTY CTaHy MOBITPS, BOIH, IIIyMY Ta JOBKUIISA
6.1. ExomoriuHi ceHcopu

6.2. Mepexi KOHTPOJIIO SKOCTI MOBITPS

6.3. Mepexi KOHTPOJIIO SIKOCT1 BOJIA

6.4. lllymOB1 MOHITOPHUHTOB1 CHCTEMU

6.5. Ilepenaya Ta 0OpoOKa JaHUX

6.6. AHaiiTH4HI IaTGOPMHU

6.7. Ily0GniuHi cCHCTEMH €KOJIOTTYHOT'O MOHITOPUHTY

Tewma 7. [mxeHepHi mepexi 1uis iHTeNeKTyanbHoro Tpancnopty (ITS)
7.1. JlopokHi ceHCcopHu

7.2. CBiTin0¢0pHI MEPEXi Ta IIEHTPU KEPyBaHHS

7.3. Indopmarriiini Tab0

7.4. JleTeKTOpu TPaHCIIOPTY

7.5. KomyHikaiiis «TpaHCIOpT—1HPPACTPYKTYPar»

7.6. Cuctemu 300py TPAaHCTIOPTHUX JTAHUX

7.7. Iarerparis 3 MiCbKUMU TIATHOPMAMHI

Tema 8. [THeBMOTpaHCTIOPTHI Ta BAKYYMHI CUCTEMU MEPEMIIICHHS B1IXO/I1B
8.1. [IpuHuun poOOTH MTHEBMOTPAHCIIOPTY

8.2. BakyymHi kanami3auiitai cucremu ais TIIB

8.3. TpybonpoBo U 17151 IEPEMIILICHHS BIJIXO/I1B

8.4. Cranuii npuitomy

8.5. ABToMaru3ailisi mpouecinB

8.6. Po3moin 1 MmapipyTu3aitis

8.7. MixxHapo H1 IPUKJIAIH BIPOBAKCHHS

Tema 9. Mepexi crieriaibHOTO €EKTPOKUBIICHHS 1 pe3epBHOTO €HEpro3ade3neueHHs
9.1. Ixepena 6e3nepebdiitnoro sxuBnerHs (UPS)

9.2. Pe3epBHi reHepaTopu

9.3. AKyMyJIATOpHI CTaHIII1

9.4. BucokoHaaiitH1 eJIEeKTPUYHI MEPEXKI1

9.5. Po3yMmHI cucTeMH epeMHUKaHHS

9.6. KputuuHi 00’€KTH 1 BUMOTH

9.7. KoHTposb Ta MOHITOPUHT

Tema 10. I[Tig3eMHi 1H)XEHEpHI TyHENI Ta CIeIiaidi3oBaHl KOJEKTOPH KOMIUIEKCHOTO
NpU3HAYCHHS

10.1. Tumnu KOJEKTOPiB

10.2. TyHenbHI CUCTEMH CHEIiaTbHOTO MPU3HAYCHHS

10.3. Po3mitteHHs Ta IPOEKTYBAHHS



10.4. BenTusiis it 6e3neddi yMoBu poOOTH
10.5. CninbHe NpoKIIaJaHHs KOMYHIKaIii
10.6. Oryisi10B1 KaMepH Ta TaTYUKHA KOHTPOITIO
10.7. Bumoru 0 excrutyaTarii

MO/ VYJIb 2. InnoBartii Ta iudpoBi TEXHOJOTII CIeliali30BaHUX 1HKEHEPHUX MEPEeK

Tema 11. Smart-cercopni mepexi ta loT-iHppacTpykTypa MicTa
11.1. TToHATTS CEHCOPHOI Mepexi

11.2. IoT-mpuctpoi Ta TUTIN JATYNUKIB

11.3. Kananu nepenaui 1anux

11.4. Mepexesi Tornosnorii [oT

11.5. IIpotokonu B3aemoii loT-npuctpois

11.6. By3nu 300py Ta arperarii iHpopmarii

11.7. 3actocyBanns loT y Micbkiii iHppacTpyKTypi

Tema 12. Iludposi miarpopmMu yHOpaBIiHHSA CIeliadi30BaHUMU
MepeKaMu

12.1. ApxitekTypa MiCbKUX ITU(DpoBHX MIaTGopM

12.2. Jani ta API-iaTepdeiicu

12.3. TnTerpaiiist pi3sHUX CIICIIAII30BAHUX MEPEK

12.4. llenTpy MOHITOPUHTY MiCHKOT 1HOPACTPYKTYpH

12.5. AnaniTuka Ta IpOrHO3yBaHHs

12.6. Bumoru 10 HagiitHOCTI Ta KiOepCTIHKOCTI

12.7. Ilpukiaau peanizaiii y cBITI

Tewma 13. KiOepOe3neka MiCbKUX CHE1aTI30BaHUX 1HKEHEPHUX CUCTEM
13.1. 3arpo3u 115t MiCbKUX TUPPOBUX MEPEK

13.2. Kibep3axucT KpUTUUHO1 1HQPACTPYKTYpH

13.3. Metoau mmdpyBaHHs Ta aBTeHTU]IKAITT

13.4. 3axucT KaHaJiB Mepenayl JaHux

13.5. MoentoBaHHs pU3UKiB

13.6. BigmoBoOCTIHKICTh Ta aBapiiiHi clieHapii

13.7. HopmaTuBHi BUMOTH

Tema 14. [ludpoBi ABIHHUKH CIIEIaTI30BaHUX 1HKEHEPHUX MEPEX
14.1. Ilpu3HadyeHHs: HUPPOBOIO JBIMHHUKA

14.2. CtpykTypa MoAel iHKEHEPHOT Mepexi

14.3. 30ip Ta OHOBJIEHHS JIaHUX

14.4. Tnrerpauis 3 [oT Ta ceHCOpHUMHU CHUCTEMAMHU

14.5. Anani3 ciieHapiiB Ta MPOrHO3YBaHHS

14.6. Bizyamizailisi cTaHy Mepexi

14.7. Tlpuknaau nugpoBUX ABIHHUKIB Y MiCTaxX

1H)KEHEpHUMU

Tema 15. InxeHepH1 Mepeki BUCOKOT CTIMKOCTI: aHTUPU3UKOBI Ta KPU30B1 PIILICHHS

15.1. IloHATTA 1H)KEHEPHOI CTIMKOCTI
15.2. Cuctemu aHTUPU3UKOBOTO 3aXUCTY



15.3. Pe3epByBaHHs Ta AyOIIOBaHHS MEpPEK
15.4. ABapiiiHe >KUBJICHHS Ta KOMYyTaIlis
15.5. YopaBniHHS KpU30BUMHU CUTYaLIsIMU
15.6. O1minka Bpa3IMBOCTEN Mepex

15.7. MixHapoiH1 CTaHAAPTH CTIHKOCTI

Tewma 16. [aterpartis crieriaaizoBaHux Mepex y KoHemniio Smart City
16.1. Ipunnunu Smart City

16.2. InTerpairist pi3HUX CIIEMiATI30BAHUX MEPEK

16.3. «€nnne Micbke nUppOBE AAPO»

16.4. [TaH1 ik OCHOBa yHpaBIJIIHHS MICTOM

16.5. InTenexryanbHa aHANITUKA 1711 TPUUHSATTS PillIEHb

16.6. YcminiHi KeHCH pO3yMHHUX MICT

16.7. [IepcriekTuBH PO3BUTKY creniagi30BaHuX

Mepex



6.2. CTpyKTypa HAaBYAJIbHOI AU CHUILIIHA

Kinexicts rogus 120

dopMa HaBYaHHS: JICHHA
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2-1 cemecTp
Moayas 1
Tema 1. Mepexi JUcTieTYepu3antii Ta 8 2 2 - - 4
aBTOMATHU30BAHOTO  YIPABIIHHA  MICBKOIO
1HPPACTPYKTYPOIO
Tema 2. TenexkomyHikamiiini  Mmepexi  wmicra | 8 2 2 - - 4
(orrroBonokonHi, 5G, LoORaWAN)
Tema 3. Mepesxi TEXHOJOTIYHOTO 3B 3Ky Ta mepeaadi | 8 2 2 - - 4
aHUX IS 00'eKTiB KPUTUYHOT
iHDpacTpyKTYypH
Tema 4. Mepexi BifcoHarsay, OC3MEKH Ta CHUCTEM 8 2 2 - - 4
KOHTPOJIIO TOCTYITY
Tema 5. IIpoTunoxexxHi iHXEHEpHI Mepexi MIiChbKuX | 12 2 2 - - 8
TEPUTOPIH
Tema 6. CrenianizoBaHi MepeXi MOHITOPUHIY CTaHY - -
MOBITPSI, BOAM, IIIyMY Ta JOBKIUJUISA
Tema 7. InkxeHepHi Mepexi Juisl 1HTelIeKTyainpHoro | 10 2 2 - - 6
tpancnopty (ITS)
Tema 8. I[IHEBMOTpaHCIOPTHI Ta BaKyyMHiI CHUCTEMHU - -
TepeMIIIEHHS BIIXOIB
Tema 9. Mepexi crnemiabHOTO €JIeKTpOoXuBJeHHs 1| 10 4 2 - - 4
PE3epBHOrO eHepro3ade3neueHHs
Tema 10. [TinzemHi iHXeHEpHI TyHeNl Ta - -
CIIeliani3oBaHi KOJIEKTOPH KOMIUIEKCHOTO
IPU3HAYECHHS
MonayibHa KOHTPOJIbHA poOOTa - - 3
Pasom 3a mogyns | 67 16 14 - 37
Moayas 2
Tema 11. Smart-cencopni Mepexi ta IoT-| 14 4 2 - - 10

1HppacTpyKTypa MicTa

Tema 12. Iludposi mnatdhopMu  yIpaBIiHHS




CHeIiaTi30BaHUMH 1H)KECHEPHUMH MEPEKaMH

Tema 13. KibGepOesnieka MichbKuX criemiaiizopanux | 10 2 2 - - 6
IH)KEHEPHUX CUCTEM
Tema 14. Hudposi 1BIMHUKY crieniaTi30BaHUX MEPEX 14 2 2 - - 10
Tema 15. ImxeHepHi Mepexi BHCOKOI CTIHKOCTI: - -
aHTHPHU3HMKOBI Ta KPU30BI PILICHHS
Tema 16. InTerpamis cneuianizoBaHux wmepex y | 10 2 2 - - 6
koHmemmiro Smart City
MoayibHa KOHTPOJIbHA poOOTa - - - - 3
Pasom 3a mogyns | 53 10 8 - - 35
Pa3om 3a cemectp | 120 26 22 - - 72
Kinpkicts rogun 120
dopma HaBUAHHS: 3204YHA
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2-11 ceMecTp
Moayas 1
Tema 1. Mepexi JcTieTYepu3antii Ta 2 - - - 103
aBTOMATH30BAaHOTO  YIPABIiHHSI  MICBHKOIO
1H(DpaCTPyKTypOIO
Tema 2. TenmekoMmyHikamiiHi  Mepexi  MicTa - -
(onrroBonokonHi, 5G, LoORaWAN)
Tema 3. Mepexi TeXHOJIOTIYHOTO 3B’SI3Ky Ta Mepenadi - -
TAaHUX VTS 00'exTIB KPUTHYHOT
1HppacTpyKTYpH
Tema 4. Mepexi BimeoHarmsiay, O€3MEKH Ta CHUCTEM - -
KOHTPOJIIO 10CTYILY
Tema 5. [IpoTumnoxkexHi iHXKEHEPHI MEpexXi MICBKUX 2 - -
TepUTOpiit
Tema 6. CreuianizoBaHi Mepexi MOHITOPUHTY CTaHy - -
MOBITPS, BOAH, IIyMY Ta JOBKIULIA
Tema 7. ImxkeHepHi Mepexi A 1HTENEKTYyalbHOTO 2 - -

tpancnopty (ITS)

Tema 8. [IHEBMOTpaHCIOPTHI Ta BaKyyMHI CHCTEMH
MepeMIIICHHS BiIX0IiB




Tema 9. Mepexi cHemiaabHOTO €NEKTPOKUBICHHS 1 4
PE3EpBHOr0 eHepro3ade3nevyeHHs
Tema 10. [TigzemHi iHXeHEpHI TyHeN 1 Ta
CrieIiaai30BaH1 KOJIEKTOPU KOMILIEKCHOTO
NIPU3HAYEHHS
Tema 11. Smart-cencopni Mepexi Ta loT-
1HpacTpyKTypa MicTa
Tema 12. Hudpoi mnmarpopmMu  ymnpaBiiHHA
CHellaJli30BAaHUMHU 1HKEHEPHUMHU MEpeKaMu
Tema 13. KibGepOesrieka MiICBKHX CIIEIialli30BaHUX 2 2
IH)KEHEPHUX CUCTEM
Tema 14. Hudposi ABIMHUKH CHIeTiaTi30BaHUX MEPEK
Tema 15. ImkeHepHi Mepexi BHCOKOi CTIHKOCTI:
AQHTUPHU3UKOBI Ta KPU30BI PIIIICHHS
Tema 16. Inrerpamis cHoemiani3oBaHUX MEpPEX Yy
koHIentiro Smart City
MoayabHa KOHTPOJIbHA poOoTa - - - 3
Pazom 3a moaynb | 120 10 4 106
Pa3zom 3a cemectp | 120 10 4 106




6.3. Temu NpaKTUYHMUX 3aHATH

No KinbkicTs
o/l Hazpa Temu TOJIMH
JICHHA 3a04Ha
1 | IIpoekTyBaHHS CTPYKTYPH MEpexXi JUcCTeTYepHu3allii MicbKoi 4 -
1H(pacTpyKTypHu
2 | Po3po0eHHs cxeMH TeleKOMYHIKaliiHOT Mepexi MicTa (onTuka / 2
LoRaWAN / 5G)
3 | MopnentoBaHHS Mepexki TEXHOJIOTIYHOTO 3B’ SI3Ky U1 00’ €KTa 2
KpPUTHYHOT iHQPACTPYKTYpH
4 | CTBOpEeHHS CXeMHU MICHKOI CUCTEMH BiICOHATIIATY Ta KOHTPOIIIO 2 2
JOCTyIy
5 | Po3poOka mpoTUnoxkexHOi iHKEHEPHOT MEPEsKi JJIsl KBapTalLy 2
MIiCBKOi 3a0y10BHU
6 | IIpoexTyBaHHSI MepeXi EKOJIOTIYHOTO MOHITOPUHTY (TIOBITPS, IIYM, 2
BOJIA)
7 | CTBOpeHHs iH)XE€HEpHOT Mepexi ISl IHTENIEKTyalTbHOI TPAHCTIOPTHOL 2 2
cuctemu (ITS)
8 | Po3pobxa cxeMu MHEBMOTPAHCIIOPTHOI a00 BaKyyMHOI CUCTEMHU 2
MepeMiIICHHS BiIXOIiB
9 [IpoexTyBaHHS Mi36MHOTO CTEIIATI30BAHOTO KOJIEKTOpA IS 4
KOMILJIEKCHOT'O IPOKJIAJaHHS MEPEX
Pa3zom 22 4
6.4. Camocriiina pooora
Ne Kinpkictsb
311 HasBa temu TOJVH
JICHHA 3a04Ha
1 AHaui3 cyyacHUX TEXHOJIOT1H qucneTyepusaliii MiCbKUX 4 4
1H)KEHEPHUX CUCTEM
2 | Ornan TUMIB TeIEKOMYHIKAIITHUX TPOTOKOJIB 11 Micbkux loT- 4 6
Mepex
3 | BuBueHHs BUMOT 10 MEPEX TEXHOJIOTIYHOTO 3B’ 3Ky KPUTHIHOL 6 6
iHDpacTPyKTypHu
4 JlocIiIKEHHST Cy9acHUX CHCTEM BiICOAHATIITUKH Ta iX 4 6
MOXJIMBOCTEN
5 Oruisin MiDKHapOJHHUX CTAHIAAPTIB MPOTUIIOKEKHUX MEPEXK Y 4 6
MICBKHX 00’ €KTax
6 | IlopiBHANBHUI aHATII3 CEHCOPIB €KOJIOTTYHOTO MOHITOPUHTY 4 6
MiCBKOT'O CEPEIOBHIIA
7 | BuBueHHs CTpyKTYpH Ta NPUHIMIIIB POOOTH IHTEIEKTYaTbHUX 4 6
tpancnoptaux cucreM (ITS)
8 | Ornsa TeXHOJIOTiH BaKyyMHOI'O Ta THEBMATUYHOTO 6 6
TPaHCIIOPTYBAHHS B1AXO/IIB
9 | AHaii3 CUCTeM Pe3epBHOrO eHepro3ade3neueHHs It KpUTUYHUX 4 6
MICHKHX 00’ €KTIB
10 | JochikeHHs: KOHCTPYKLIN MiI3eMHUX 1H)KEHEPHUX TYHENIB 1 4 4
KOJIGKTOPIB Y CYy9acHUX MICTaxX
11 | Orasan mudpoBux miaTGopM yIpaBiliHHSI MiCbKHUMHM 1HXCHEPHUMH 15 25




MepeKaMH
12 | BuBueHHs NPUHLUIIIB CTBOPEHHS IIU(PPOBHUX IBINHUKIB 13 25
IH)KCHEPHUX MEPEK

Paszom 72 106

7. IHCTPYMEHTH, OBJIAJIHAHHS TA IPOT'PAMHE 3ABE3IIEYEHHA,
BUKOPUCTAHHA SAKUX [IEPE/IBAYA€ HABYAJIBHA TUCHHUIIJIIHA

TexHiuH1 3aco0u, siKi nependavae TUCUUIUTIHA: T€0/Ie3UYH1 3HOMKH, reorpadidyHi KapT,
MICTOOY/IBHA JOKYMEHTALlisl, KAJIbKYJISATOP.

O6nagHaHHs, IKE€ BUKOPUCTOBYETHCS IPY BUKOHAHHI MPAKTUYHUX POOIT: BaTMaH, JiHilKa,
LUPKYJIb, TpadapeTu, TPAaHCIOPTUP, T'YMKa, OJIBII 3BMUYaiiHI Ta KOJbOPOBI, MUIIMETpIBKa.

[Iporpamue 3ab6e3neuenns: Word Office, Power Point, ArchiCAD, AutoCAD, Google Earth,
Map info pro.
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